A comprehensive study of concepts and phenomena of the nonspecific adsorption of beta-lactoglobulin.
We investigate nonspecific protein adsorption processes by comparing experimentally measured adsorption kinetics of beta-lactoglobulin with mathematical models. The adsorption and desorption behavior of this protein on a hydrophilic glass surface in citrate buffer (pH 3.0), monitored for a large set of different bulk concentrations (0.5x10(-8) M-1.5x10(-6) M) using a supercritical angle fluorescence (SAF) biosensor, is reported. Increasing adsorption rates and overshootings in the beginning of the adsorption are observed as well as a transition to an almost irreversibly bound state of the protein in the long term. Furthermore, rinsing experiments prove that adsorbed proteins abruptly change their desorption behavior from irreversible to reversible when a critical surface coverage theta(crit) is reached. Based on all experimental observations, a mathematical model composed of three adsorbed states differing in their surface affinity is proposed. Terms to account for lateral interactions between surface-bound proteins are included, which yield an excellent fit of the measured kinetics. For the first time, several phenomena that have been discussed in theoretical studies are confirmed by comparing experimental data with a single model.